We show that there are only finitely many maximal congruence subgroups of the Bianchi groups such that the quotient by H 3 has only one cusp.
Introduction
Let d be a positive square free integer, and let O d denote the ring of integers of Q( √ −d). 1, 2, 3, 7, 11, 19, 43, 67, or 163 . If ϒ is a finite index subgroup of PSL 2 (O d ), we can form the quotient M ϒ = H 3 /ϒ, which is a finite volume hyperbolic threeorbifold with finitely many cusps. We say that ϒ has n cusps if this quotient has n cusps. The quotients M d are the prototypical examples of non-compact arithmetic three-orbifolds, which are those orbifolds M such that M is commensurable with some M d . (Two orbifolds are commensurable if they share a finite sheeted cover.) For a non-zero ideal A notable example of a one-cusped congruence subgroup is the fundamental group of the figure-eight knot complement, which injects into PSL 2 (O 3 ) as an index 12 subgroup containing (4) [8] . The fundamental group of the sister of the figure-eight knot complement, a knot in the lens space L(5, 1), also injects into PSL 2 (O 3 ) as an index 12 subgroup containing (2) [1] . Reid showed that the figure-eight knot is the only arithmetic knot complement in S 3 [15] . If d = 2, 7, 11, 19, 43, 67, or 163 , there are infinitely many one-cusped subgroups (not necessarily torsion-free) since there is a surjection from PSL 2 (O d ) onto Z, with a parabolic element generating the image. If d = 1 or 3 there are also infinitely many one-cusped subgroups, associated to torsion-free subgroups of finite index, e.g. subgroups of finite index in the fundamental group of the figure-eight knot complement [2] . There are examples of torsion-free one-cusped subgroups of PSL 2 (O d ) corresponding to d = 1, 2, 3, 7, and 11, but historically such examples have proven difficult to find [1, 2] . In the setting of arithmetic manifolds and orbifolds, it has recently been shown that there is a finite number of commensurability classes of one-cusped orbifolds or manifolds of minimal volume [4] .
The behavior of the Bianchi groups is similar to the classical case of the Modular group, PSL 2 (Z). The Modular group embeds discretely in PSL 2 (R). As PSL 2 (R) is isomorphic to the group of orientation preserving isometries of the hyperbolic plane, H 2 , we can form the quotient M Q = H 2 /PSL 2 (Z). This quotient has finite volume as a hyperbolic two-orbifold and has a single cusp. As in the Bianchi group case, M Q is the prototype for non-compact arithmetic two-orbifolds, which are defined as those orbifolds M commensurable with M Q . Rhode proved that there are at least two conjugacy classes of one-cusped subgroups of index n in the Modular group for every positive integer n [13] . One can define principal congruence subgroups and congruence subgroups of the Modular group analogous to the above Bianchi group definitions. Petersson
